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BT B hF A 3kW 49 Nd: YA G ok 1 42CrMo
BIF A K 58 04 K418 A4 4042CrMo 444 5ia T able 1 Chemical composition of 42CrM o
A4 K418 54440 42CrM o FA7 &5 ; 181t ks B4% Ak C Cr Mo Mn
BT IR 2 M &R AW, 42CrMo 174 B (wt%) |0.38~ 0.45[0.90~ 1.20]0. 15~ 0.25]0.50~ 0.80
sk 117, K418 17487 Sk sHAR TS 69 KATk N 4TS AE Si P S Fe
148, K418 55 42Cr Mo 1RFEE 4R A JE 2t AR 69 K 4Tk By (wi%) [0.20~ 0.40| <0.040 | <0.040 | Bal
PATHIFEE & F K418 A= 42CrMo Ayt At £ 2 K418
7, K418 5§ 42CrMo A4t & B AT H M AR & T able 2 Chemical composition of K418
K418 44 % 5ed £2 b Ai) AN 1/ 3 38 A3 2/ 3, KAT K P c o Vo b
B 1R LA AR IR B IR TSR it B i -
T R SR BRI MR R S LR AT BB (wi%) 0,08~ 0.16]11.5~ 13.5] 3.8~ 3.8 | 1.8~ 3.5
’ ’ ’ TE Al Ti Zr B
TG 456.7 P A A (wi%) | 4.5~ 5.4]0.5~ 1.0 [0.06~ 0.150.008~ O (20
:1001-9731(2009)  -0344-03 E Mn . P S
1 B (wi%) | <0.50 <0.50 | <0.015 | <0.010
TE Fe Pb Bi Ni
B (wt%) | <1.0 <0. 001 | <0.0001 Bal.
3 42CrMo
Table 3 Thermal physical and chemical property of
42CrMo
L ) T emperature(‘C) | 20 | 100 | 200 | 300 | 400 | 500
’ C,(J* kg 'C) | 470 | 484 | 521 | 560 | 607 | 668
K(Wem-'C) | 39 | 36 | 35 | 34 | 33 | 31
Temperature/ C | 600 | 700 | 762 | 800 | 900 | 1000
5 C,(J* kg 'C) | 745 | 873 | 1075 | 796 | 684 | 677
K(Wem'C) | 29 | 25 | 20 | 21 | 24 | 23
K418 42CrMo, 4 K418
Nd: YAG ) Table 4 Thermal physical and chemical property of
3 kW, . 200 K418
mm Ar o, Temperature( C) | 20 100 | 200 | 300 | 400
35, C(J* kg 'C) | 529 | 535 | 549 | 573 | 542
42CrMo ; K418 42CrMo Temperature/ C | 500 600 700 800 900
Co(J* kg='C) | 565 | 602 | 650 | 706 | 763
, ’ K(W+*m 'C) 16 18 21 23 24
( £0.02) mm
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Weld seam formation mechanism of deep penetration laser welding
PANG Ming', TAN Jiarrsong', WANG Jiarr ping', WU Bo', JIE Zhrmin', ZHENG Caryun’
(1. Substation China North Engine Research Institute, Langfang 065000, China;

2. Chinese Academy of Sciences , Beijing 100190, China)

Abstract: Experiments of laser welding K418, 42CrMo and dissimilar metal K418 and 42CrM o were conducted u-
sing 3 kW continuous wave (CW) Nd: YAG laser. Cross section of the weld seam was characterized by optical
microscopy . Results show that the cross section of 42CrMo, K418, and dissimilar metal K418 and 42CrMo weld
seam exhibit IIshape, symmetry nail shape and asymmetrical nail shape respectively. The change from arc shape
to crescent shape at the bottom of cross section of dissimilar metal K418 and 42CrMo is observed with the pro-
portion of laser irradiation on K418 to 42CrMo altered from 1/3 to 2/ 3, which is due to difference of theirs

physical and chemical properties.
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